Antioxidant activity of whole grain highland hull-less barley and its effect on liver protein expression profiles in rats fed with high-fat diets.
Whole grain exhibits potential for regulating lipid levels, possibly because of its antioxidant activity. This study aims to investigate the antioxidant activity of whole grain highland hull-less barley (WHLB) and its effect on liver protein expression profiles in rats fed with high-fat diets. Antioxidant activity of WHLB was investigated in vitro by analyzing phenolic and pentosan contents and oxygen radical absorbance capacity (ORAC). Proteins involved in lipid regulation were investigated in vivo by analyzing liver protein expression profiles in Sprague-Dawley rats fed with high-fat diet (HFD) with or without WHLB. WHLB possessed high total phenolic content (259.90 mg/100 g), total pentosan content (10.74 g/100 g), and ORAC values (418.05 ± 5.65 μmol/g). Rats fed with WHLB diet exhibited significantly (P < 0.05) lower liver lipid levels than those fed with the control HFD diet. Seven differentially expressed proteins were detected through liver proteome analysis and were found to be correlated with 11 pathways, including lipid metabolism, through annotation with Kyoto Encyclopedia of Genes and Genomes. Quantitative real-time polymerase chain reaction analysis showed that rats given with WHLB diet exhibited down-regulated expression of heat shock protein 60 (HSP60) and phosphatidylethanolamine binding protein 1 (PEBP1) and up-regulated expression of enoyl-coenzyme A hydratase (ECH) and peroxiredoxin 6 (PRDX6). HSP60, PEBP1, ECH, and PRDX6 may be involved in the lipid regulatory effect of WHLB. Moreover, the regulation of PRDX6 may be related to the antioxidant activity of WHLB.